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What Is
Combined Heat & Power (CHP)?

“CHP is the most efficient way of
generating power available today.”

-American Council for an Energy-Efficient Economy
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Over Two-Thirds of the Fuel Used to
Generate Power In the U.S. Is Lost as Heat

Coal 51.1%

Conversion Losses

63.9%
More than two-thirds of the

fuel used to generate power in
Natural Gas 16.9% the U.S. is lost as heat

Plant Use 1.7%
T&D Losses 3.1%

Petroleum 0.2% Residential 11.1%

Other Gases 0.4%
Commercial 10.6%

Nuclear Electric Power 19.6%
u ic Pow o Industrial 8.2%

Other 0.18% Net Imports Transportation 0.1%
Unaccounted for 0.46% of Electricity Direct Use 1.3%
Renewable Energy 10.1% 0.1%

Bob Slattery Oak Ridge National Laboratory
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Big Picture: Direct Use Is Most Efficient...
...S0, Distributed Generation Makes Sense

Conventional Combined Heat and Power
Generation 5 MW Natural Gas
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(U.S. Fossil Mix) Recovery Boiler
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Electricity
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Power
(CHP)

Boiler Fuel Boler
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EFFICIENCY: 80%

...OVERALL EFFICIENCY...
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Why CHP Now?

Federal Drivers
& an Executive Order
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Reqgulatory Drivers for CHP

Federal Drivers:

 EISA 2007

e EPAct 2005

e E.O.13424 and 13514

Also:
Executive Order of August 2012
Accelerating Investment In Industrial Energy Efficiency

Recognizing the benefits of CHP and its current underutilization as an energy resource in the

United States, the Obama Administration is supporting a new
National goal to achieve 40 gigawatts (GW) of new, cost-effective CHP by 2020

Bob Slattery Oak Ridge National Laboratory
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U.S. CHP Generation Capacity Vision

241 GW - 20 percent of
US electricity generation
from CHP by 2030

Source: Combined Heat and Power: Effective Energy Solutions for a Sustainable Future
Sponsored by the U.S. Department of Energy
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What are the benefits of CHP
to the Federal facility?

* Power resilience
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What are the benefits of CHP
to the Federal facility?

“The necessary planning and capability to
ensure we have available, reliable, and
quality power to continuously accomplish
DoD missions from our installations in the
face of such disruptions can be described as

[ N ”
power resilience.
-John Conger, Acting Deputy Under Secretary of Defense Dec 2013
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What are the benefits of CHP
to the Federal facility?

* Power resilience

e Electric grid security
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What are the benefits of CHP
to the Federal facility?

One month after The Wall Street Journal revealed
that the United States “could suffer a coast-to-coast
blackout” if just nine power substations were
knocked out, the Senate Committee on Energy and
Natural Resources is scheduled to hear testimony

on the electric grid’s security and reliability.

-Alan Heuhauser (Senate Committee Takes Up Power Grid Security) April 10,
2014
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What are the benefits of CHP
to the Federal facility?

 Power resilience

e Electric grid security

e Reduced energy costs

e Stability of energy costs

 Energy efficiency and reduced green house gases
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Natural Gas Is the Dominant Fuel
for Existing CHP

Existing CHP Capacity
by Fuel — 82 GW

Coal 15%

Biomass 1% 71%
Other 1% Natural

Wood 2% Gas
Waste 9%\ &

Oil 1%

Source: ICF/CHP Installation Database

Bob Slattery Oak Ridge National Laboratory
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While the majority of existing CHP capacity uses natural gas as the primary fuel, CHP systems operate on a diverse mix of fuels including Coal (14 percent) ; Wastes such as landfill gas and digester gas or process wastes such as black liquor in the paper industry (8 percent); and wood and other forms of biomass (right now only about 3 percent).

In fact the ability of CHP to operate on diverse fuels is an important aspect of its value.  We see increasing interest by potential users in waste and biomass fuels, and see developing changes in technologies and markets to accommodate this interest.


Changing Economics: Natural Gas Prices
Exceptionally Low

Hurricanes Katrina 2008 Oil Shock

and Rita
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Between June 2008
and August 2012,
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gas prices have
decreased 78%
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Source: U.S. Department of Energy, Energy Information Administration
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KEY MESSAGES:
 Even at less than a quarter of current supply, shale is making an impact in the natural gas industry.  With the recent boom in production and its [shale gas] role in safely delivering a reliable, domestic supply, natural gas prices have fallen considerably from where they were just a few years ago. 

The chart here shows that in the past 4 years or so, natural gas prices at Henry Hub, the standard for pricing natural gas in the Southeast, have decreased 78%.  In June 2008, spot prices were $12.685 per MMBtu.  In August of this year, that was down to $2.838 per MMBtu.  

Another important point about natural gas prices is how much they have diverged from oil prices in recent years (after historically tracking very closely), providing even greater confidence that natural gas will remain affordable for many years to come.

Note: These figures are normal dollars and are not adjusted for inflation.


Natural Gas: American, Abundant, Affordable
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% of natural gas throughput
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The Trends in Natural Gas Usage

Natural gas use

for power

generation has

increased 87% in
the past 25 years

1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

@ Residential @® Commercial ® Industrial @ Power Generation

Source: U.S. Department of Energy, Energy Information Administration
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KEY MESSAGES:
 While NG touches every segment of American life, there have been some notable shifts in consumption patterns over the last decade
 And overall, since 1997, the total number of natural gas customers (residential, commercial and industrial) has INCREASED 16% (from about 61M to 71M) while consumption by these customer groups as a whole has DECREASED 28% (usage per customer across these segments is down)
    Why is this?? Primary driver behind this trend is efficiency – more energy efficient appliances, better building techniques, more efficient processes in commercial and industrial applications. �    Additionally, consumers are more conservation-minded regarding energy than they were a decade ago largely because they have a better understanding of how their behavior can positively affect their bottom line.
 The changing mix in electric generation, however, has resulted in an increased use of natural gas to generate electricity. Both environmental regulations (for reduced emissions) and economics (lower gas prices) have played a role in more natural gas being used to generate electricity.




Power Generation Mix
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KEY MESSAGES:
 As mentioned earlier, natural gas consumption for electric generation has increased 87% in the past 25 years. 
 For the first time in history (in April of this year) natural gas tied with coal as a percentage of source for electricity generation  -- as much electricity is generated by natural gas as is generated by coal.
 Energy generation from natural gas-fired plants became ‘virtually equal’ to energy generation from coal-fired plants in April with natural gas generating 95.9 million megawatt hours – just slightly less than coal, at 96 million megawatt hours.
 Increased use of natural gas for electric generation is also contributing to reduced emissions. In fact, greater use of natural gas for electric generation has helped reduce U.S. power sector carbon emissions to levels not seen in two decades. In the past two decades, 57 million additional energy consumers have been added to the U.S. population.  This means that U.S. carbon emissions have dropped about 20 percent per capita. As a result, carbon emissions per capita are at their lowest levels since President Eisenhower left office in 1961. (source: Ceres report, anga.us)




Financing of CHP at Federal Sites

Federal CHP Installations
(2000 - 2012)
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Financing Vehicles utilized:

* Energy Savings Performance Contracts (ESPC)
« Utility Energy Savings Contracts (UESC)

* Enhanced Use Lease (EUL)
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Thank You
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KEY MESSAGES:

 With low, stable prices and sufficient domestic supply to meet America’s diverse energy needs for more than a century, natural gas is more relevant than ever to our energy future.
 
 New market opportunities for natural gas will potentially reshape industries such as transportation and manufacturing.
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